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SPECIFICATION 

1. Title of the Invention 

Direct Current Parallel Operating Device 

2. Scope of the Claims 

[What is claimed is:] 

(1) A direct current parallel operating device 
characterized by being configured such that 
alternating-current output from a 
commercial power source, an internal 
combustion engine driven alternating- 
current generator, or wind generating 
equipment is converted into direct current 
via a rectifying device, and direct-current 
output of a solar cell or a fuel cell is adjusted 
in polarity . and voltage together with the 
output of the rectifying device and fed to a 
direct-current bus bar. 

3. Detailed Description of the Invention 
A. Industrial Field of Application 

The invention relates to a direct current parallel 
operating device used in building facilities and 
other electrical systems. 



internal combustion engine (hereinafter referred 
to as "engine") driven alternating-current 
generator or wind generating equipment is 
rectified, and direct-current output of a solar cell 
or a fuel cell is adjusted in polarity and voltage 
together with the output of the rectifying device 
and fed to a direct-current bus bar, and as such, 
the steps of synchronous parallel operation and 
controlling of active and reactive power 
associated with parallel alternating-current 
power control are eliminated. 

C Prior Art 

Conventionally, parallel operating devices for 
two or three low-capacity, engine-driven 
alternating current generators have been used as 
in house generating equipment at factories and 
other buildings. To bring about energy 
conservation, fuel cells and solar cells have been 
made practical and are operated in parallel with 
electric distribution systems. In addition, the 
electricity generated with wind-power 
generating equipment is temporarily converted 
to direct current and stored in storage batteries, 
converted to alternating current via an inverter, 
and used as electricity. 



B. Summary of the Invention 

In the direct current parallel operating device of 

the invention, alternating-current output from an 
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D. Problems the Invention is to Solve 
Normally, the parallel operation of the 
alternating-current electricity from an in-house 
generating facility and the direct-current 
electricity from a fuel cell, solar cell, or similar 
device was performed by converting the direct- 
current electricity into alternating-current 
electricity with an inverter. But such an action 
problematically requires uniform frequency 
control, active power distribution control, 
reactive power control, and the control of other 
complex phenomena. 

E. Means for Solving the Problems 

In order to bring a solution to these problems, 
alternating-current output from an engine-driven 
alternating-current generator or wind generating 
equipment is rectified to direct current, and 
direct-current output of a solar cell or a fuel cell 
is adjusted in polarity and voltage together with 
the output of the rectifying device and fed in 
parallel to a direct-current bus bar. 

F. Operation of the Invention 

Configured in this manner, the invention need 
only adjust to the same output voltage and match 
polarity when feeding to a direct-current bus bar 
both rectified direct-current electricity of an 
engine-driven alternating-current generator or 
wind generating facility and the direct-current 
electricity of a solar cell, fuel cell, or other 
device. There is no need for uniform frequency 
control and active and reactive power 
distribution control - associated with alternating- 
current parallel operation. 

G. Working Example 

Hereafter, a working example of the invention 
will be discussed in reference to the drawing. 
The appended drawing, . as an example of this 
working example, is an electric circuit diagram 
of a distribution system leading to a factory or 
other building. In the drawing, a commercial 
receiving power source 2 connected to a 
terminal board 1 is connected to direct-current 
bus bars P and N via a first rectifying device 3. 
The alternating-current output of an alternating- 
current generator 6 *■ for in-house generation, 
driven by an engine 5 at a high rate of rotation 
(4,000-6,000 rpm), is fed to the direct-current 
bus bars P and N via a second rectifying device 



7 and is adjusted to the polarities of the direct- 
current bus bars P and N and adjusted in output 
voltage. The alternating-current output of an 
alternating-current generator 6a for in-house 
generation, driven by an engine 5a at a moderate 
rate of rotation (2,000-2,700 rpm), is fed to the 
direct-current bus bars P and N via a third 
rectifying device 7a and is adjusted to the 
polarities of the direct-current bus bars P and N 
and adjusted in output voltage. The direct- 
current output of a solar cell 8 and a fuel cell 9 is 
directly fed so that it is adjusted to the polarities 
and output of the direct-current bus bars P and 
N. The alternating-current output of a wind 
generator 10 is fed so that it is adjusted to the 
polarities and output of the direct-current bus 
bars P and N via a fourth rectifying device 1 1 . 
Item 12 is an induction motor, and the electricity 
from the direct-current bus bars P and N is 
supplied to the motor 12 via an inverter 13. Item 
14 is a direct-current load, item 15 is a storage 
battery to protect against power outages, and the 
storage battery 15 is charged, for example, 
according to the floating method. 

With this working example configured as 
noted, the commercial power source 2 is 
rectified with the first rectifying device 3, and 
the engine-driven generators 6 and 6a are 
rectified with the second and third rectifying 
devices 7 and 7a. Then, the output of generating 
facilities such as the solar cell 8 and the fuel cell 
9 is directly fed to the direct-current bus bars P 
and N, and the output of the wind generator 1 1 
[sic: 10] is done so with the fourth rectifying 
device 11. As such, each direct-current output 
can be fed to the bus bars P and N simply by 
adjusting the polarities and voltages thereof and 
can be handled more easily than the alternating- 
current distribution method associated with the 
prior art. Therefore, the direct-current load 14 
should be connected to the direct-current bus 
bars P and N and connected to the alternating- 
current load 12 via the inverter 13. a type of 
device in wide practical use. Connecting the 
storage battery 15 to the direct-current bus bars 
P and N allows the working example to double 
as an uninterrupted power supply. 
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H. Effects of the Invention 

The invention, configured in the above manner, 

brings about the following effects: 

(1) The invention is a distribution system 
configured such that direct-current 
generating facilities or alternating-current 
generating facilities [whose output is] 
converted to direct current are connected to 
a direct-current bus bar, so it is simplified in 
configuration and operation because the 
synchronous parallel input associated with 
alternating-current distribution systems is 
not necessary. 

(2) The invention operates with direct current 
supplied in a parallel manner, so the output 
voltages of the direct-current power sources 
need only be adjusted and connected in 
parallel, and no control of active power and 
reactive power associated with parallel 
alternating-current supply is needed. 

(3) In the invention, direct current is supplied in 
parallel to a direct-current bus bar, and a 
storage battery for uninterrupted power 
supply is connected to the direct-current bus 
bar, so any increase in the output of an 
engine-driven alternating-current generator 
connected to the bus bar due to fluctuation 
in the rate of revolution of the engine is not 
problematic. In alternating-current 
distribution systems, the rate of speed 
fluctuation of engines that drive generators 
determines the displacement of the active 
power level. The invention is thus 
characterized in that the engine speed 
fluctuation rate need not be regulated. 

(4) In the invention, direct current is supplied in 
parallel to a direct-current bus bar, so the 
number of revolutions of engines that drive 
engine-driven generators connected to the 
direct-current bus bar can be selected as 
desired, and the engines can be operated at a 
speed of maximum efficiency. In 
alternating-current generation, the number 
of rotations of alternating-current generators 
is regulated according to the formula N = 
(120/P) x f (where P is the number of 
electrodes and f is the power source 
frequency). 

(5) The invention employs a direct-current 
distribution method, so any voltage drop of 
the on-site bus bar or bus duct is reduced. In 



alternating-current distribution systems, 
reactors and the skin effect contribute to 
voltage drops, so voltage drops in such 
systems are greater than they are in the 
invention. 

(6) Connecting a storage battery in parallel to 
the bus bar turns the invention into an 
uninterrupted power supply. 

4. Brief Description of the Drawings 

The drawing is an electric circuit diagram of one 
working example of the invention. 

2: commercial receiving power source; 3, 7, 7a, 
1 1 : first through fourth rectifying devices, P, N: 
direct-current bus bars; 5, 5a: engines; 6,6a: 
alternating-current generators; 8: solar cell; 9: 
solar cell [sic: fuel cell]; 10: wind generator; 12: 
induction motor; 13: inverter; 14: direct-current 
load; 15: storage battery 

[Drawing here] 
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